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Optimizing for Vigorous Seedling Culture System for
the Virus-free Tube Potato Plantlets
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DIAO Zhuo', DONG Chuanmin', SHI Lihang', LU Wenhe?

( 1. Daxinganling Academy of Agriculture and Forestry, Jiagedaqi, Heilongjiang 165000, China;
2. Northeast Agricultural University, Harbin, Heilongjiang 150030, China )

Abstract: Effects of the various combinations of NAA, B, 6-BA and macro-element on the potato plantlets in vitro of cv.
Favorita were studied by using the orthogonal experiment design in this research, which would provide a theoretical reference
for the establishment of optimized culture system for strengthening plantlets in vitro. Effect order of the factors on stem diameter,
root number, root length and plant dry weight was macro-element >By,>NAA >6-BA. For plantlet height, node number, leaf
number and fresh weight, macro-element was most influencing, while NAA least influencing. For node number, leaf number,
stem diameter, root length, root number, and fresh and dry weight per plantlet in vitro, all treatments but four were highly
significantly different from the control. The medium, MS + NAA 0.03 mg/L + B, 10 mg/L + white sugar 2% + agar 0.6%, except
root length, gave the highest value, suggesting that this medium is most suitable for 'Favorita' to produce robust plantlets in vitro.
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Table 1 Orthogonal experiment design
NAA By 6-BA 10x
Treatment  mg/l.  mg/L mg/LL mI/L Macroelement
1 CK 0 0 0 0
2 0 1 0.01 50
3 0 5 0.05 100
4 0 10 0.10 200
5 0.01 0 0.01 100
6 0.01 1 0 200
7 0.01 5 0.10 0
8 0.01 10 0.05 50
9 0.02 0 0.05 200
10 0.02 1 0.10 100
11 0.02 5 0 50
12 0.02 10 0.01 0
13 0.03 0 0.10 50
14 0.03 1 0.05 0
15 0.03 5 0.01 200
16 0.03 10 0 100
1.2.3
1 N
10
10 3 .
25+2%C
2 000~2 500 Ix 16 h/d,
1.3
30d
5 cm .
/AN mm . /AN
/AN cm mg/ mg/
3 o Excel ~ SPSS17.0



R « 201 -

By > 6-BA > NAA

2
> 6-BA > By > NAA
2.1 °
3
o 4.8 15
2 4 7
6-BA 16
o]
16,
2
Table 2 Analysis of variance for height and node of plantlets in vitro in an orthogonal design
. Plantlet height Node number
Variation source br SS MS F SS MS F
NAA 3 14.878 4.96 4.026* 1.395 0.46 1.066
By 3 39.600 13.20 10.715%* 3.637 1.21 2.781
6-BA 3 38.281 12.76 10.358** 6.210 2.07 4.749%*
Macroelement 3 257.424 85.81 69.656%* 183.213 61.07 140.085°%*
Repeating group 2 0.707 0.35 0.288 0.087 0.04 0.100
sk, ok 0.05 0.01 B
Note: *, **stand for significance at 0.05 and 0.01 level of probability, respectively. The same below.
3
Table 3 Means separation for height and node of in vitro plantlets
em Difference significant No. Difference significant
Treatment Plantlet height 5% 1% Treatment Node number 5% 1%
16 10.753 a A 16 7.132 a A
5 10.069 ab AB 5 7.067 a AB
2 9.134 be BC 11 7.052 a AB
10 9.028 bed BC 8 6.489 ab ABC
9 8.478 cd C 9 6.250 be ABC
11 8.467 cd CD 10 6.197 be BC
13 7.928 de CD 13 6.106 be (0
6 6.933 e DE 6 5.744 cd CDh
3 5.658 f EF 3 5.189 de DE
15 5.367 fg FG 15 4.990 e DEF
4.508 gh FG 2 4.810 ef EF
4 4.417 ¢h FG 4 4.224 f F
1 CK 3.894 h GH 1 CK 2.331 g G
12 2.648 i HI 7 1.969 g G
14 2.075 i I 14 1.056 h H
7 1.967 i 1 12 1.034 h H
0.05 0.01

Note: Means in each column followed by the same small letter are not different at 0.05 level and by the same capital letter are not different at

0.01 level of probability, respectively, using Duncan's Multiple Range Test. The same below.
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Table 4 Analysis of variance for leaf number and stem diameter of plantlets in vitro in a orthogonal design
Leaf number Stem diameter
Variation source br
SS MS F SS MS F
NAA 3 5.191 1.73 4.626%* 0.064 0.02 6.333%*
By 3 6.652 2.22 5.928%* 0.073 0.02 7.220%*
6-BA 3 9.106 3.04 8.115%%* 0.014 0.00 1.378
Macroelement 3 193.357 64.45 172.320%* 0.604 0.20 59.503%**
Repeating group 2 12.343 0.37 0.185 0.112 0.00 0.251
5 7. 12 14
23
16 6 4
71.8%  144% . 7. 10, 12 14 B,
o
o B, NAA 6-BA,
5
Table 5 Means separation for leaf number and stem diameter of in vitro plantlets
No. Difference significant mm Difference significant
Treatment Leaf number Treatment Stem diameter
5% 1% 5% 1%
16 8.144 a A 16 0.896 a A
5 7913 ab A 13 0.868 ab AB
11 7.678 abe AB 4 0.840 abc ABC
8 7.385 abed ABC 11 0.822 abc ABCD
9 7.102 bed ABCD 9 0.808 bed ABCDE
10 7.089 bed ABCD 15 0.803 bede ABCDE
13 6.957 cde ABCDE 8 0.788 bede ABCDE
6 6.578 def BCDEF 5 0.781 cde BCDE
3 6.142 efg CDEF 3 0.773 cde BCDE
15 5.998 fg DEF 6 0.735 de CDE
2 5.791 fg EF 2 0.723 e EF
5.355 g F 10 0.615 f FG
1 CK 3335 h G 14 0.575 fg GH
7 2.147 i GH 12 0.543 fgh GH
14 1.982 i H 1 CK 0.521 gh GH
12 1711 i H 7 0.483 h H
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Table 6 Analysis of variance for the growth of roots of plantlets in vitro in an orthogonal design

Root number Root length
Variation source bE SS MS F SS MS F
NAA 3 6.889 2.296 2.052 2.333 0.778 5.589%*
B, 3 22.602 7.534 6.732%% 3.319 1.106 7.951%%
6-BA 3 2.977 0.992 0.887 1.753 0.584 4.199%*
Macroelement 3 259.270 86.423 77.228%% 19.503 6.501 46.716%*
Repeating group 2 36.929 1.119 1.090 4.592 0.139 0.951
7 7
12 6. 15. 9. 4 16
16, 11. 9. 6. 15 113%. 108% . 106%. 95%  92%
4 110% 6. 15. 9
7 14 4 200 ml/L

7

Table 7 Means separation for root number and root length of in vitro plantlets

No. Difference significant cm Difference significant
Treatment Root number Treatment Root length
5% 1% 5% 1%
16 2.932 a A 6 4.117 a A
11 2.844 ab A 15 4.017 ab AB
9 2.788 abc A 9 3.983 ab AB
6 2.700 abc AB 4 3.761 abc ABC
15 2.566 abed AB 16 3.706 abed ABCD
4 2.436 bed ABC 10 3.689 abed ABCDE
8 2.416 cd ABC 8 3.600 bed ABCDEF
5 2.212 de BCD 12 3.557 bedf ABCDEF
13 1.930 ef CDE 5 3.392 cdfg BCDEF
2 1.741 f DE 13 3.383 cdfg BCDEF
14 1.728 f DE 2 3.219 dfg CDEF
10 1.656 { EF 11 3.067 fg DEF
3 1.620 { EFG 3 2.922 g F
12 1.145 g FG 1 CK 1.931 h H
1 CK 1.138 g FG 7 1.729 h H
7 1.087 g G 14 1.640 h H
o NAA  6-BA ° 9
24 7.12 14
8 By 16 o
16
By o
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Table 8 Analysis of variance for the biomass of plantlets in vitro in an orthogonal design
Fresh weight Dry weight
DF
Variation source SS MS F SS MS F
NAA 3 835.27 278.42 1.156 6.89 2.30 2.052
By 3 2929.84 976.61 4.056* 22.60 7.53 6.732%*
6-BA 3 187591 625.30 2.597 2.98 0.99 0.887
Macroelement 3 62157.66 20719.22 86.051%* 259.27 86.42 77.228%*
Repeating group 2 7945.65 240.78 0.909 36.93 1.12 0.591

9

Table 9 Means separation for fresh weight and dry weigh of in vitro plantlets

Difference significant Difference significant

mg mg
Treatment Fresh weight 5% 1% Treatment Dry weigh 5% 1%
16 129.1 a A 16 7.968 a A
13 128.4 a AB 9 7.905 a A
11 123.1 ab ABC 13 7.822 a AB
5 117.1 abc ABC 3 7.811 a AB
9 110.0 abe ABCD 7.440 ab ABC
3 100.1 bed ABCD 7.023 abe ABCD
8 99.6 cd ABCD 11 6.489 bed ABCD
6 97.6 cd BCD 15 6.392 bed BCD
2 96.8 cd CD 6.325 bed BCD
4 84.8 d D 6.305 cd CD
10 82.9 d D 5.793 d D
15 79.6 d D 10 5.644 d D
1 CK 27.5 e E 1 CK 2.179 e E
7 232 e E 7 1.750 e E
12 20.8 e E 12 1.603 e E
14 18.8 e E 14 1.329 e E
; +0.01 mg/l, NAA + 1 mg/L By + 2% +
0.6% 16
4 ‘ )
>By>6-BA>  MS 100 ml/L +0.03 mg/L. NAA + 10 mg/L.
NAA Bo+2%  +0.6% .
> 6-BA > By > NAA N .
> By > NAA e
> 6-BA, IBA IBA
7.12. 14,3 10 6-BA
N N N N N 5 mg/L Bg
o
6 1 VS
16 NAA
6 MS 200 mL/L el By 5 mg/L
hEIM  https://www.cnki.net



« 205 -

NAA By 6-BA
17 B9
18l NAA. By
6-BA
[19-20] NAA
6-BA
[20] B,
[21] B,
o 3
[22]
MS
3~4 2~3 = 172 MS
24 2 MS
MS
200 ml/L
4. 6.9 15 4
[ 1
[1] ) . ,
[J]- , 2007, 35(10):

159-162.

SRl ES PRI

https://www.cnki.net

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

[23]

[24]

, s (1
. 2007, 21(4): 200-203.
. . (1
.2009, 37(33): 16257-16260.
, : [J1-
. 2004, 18(1): 35-38.
. .. .MS
[J]- ,

2007, 7(8): 1147-1150.
. , 1997, 11(2): 65-72.
. MS [l
2008, 15(4): 189-190.

[ , 2000, 14(2): 73-75.
[l , 2000, 14(3): 173.

[J]- , 2000, 14(1): 18-19.
Miller P R. The use of plant growth regulation in micro propa—
gation of slow growing potato cultivars []J]. Potato Research, 1985,
28(2): 479- 486.
s . NAA KT
[J]. , 2005, 14(6): 106-108.

UL . 2008, 27(5): 77-79.

[D].
. 2004.
, . 1
, 2002, 16(4): 214-216.
. . . MS B,
7. ,2001, 23(5): 414- 417.

.. .B [J].

, 2003, (1): 7-8.
1. , 1998, 12(2): 67-73.
. [M].
, 2003: 42-47.

Acram T, Prakash K, Prakash L. Plant growth regulators. In vitro

plant breeding [M]. US: Food Products Press, 2001: 129-131.

) , . B,
[J]. ,2004(6): 19.
5 5 N . UJ

, 1995, 9(3): 139-143.
1l , 2011, 27(24): 179-182.

> ) s

[J]. , 2005, 14(4): 58-59.



